Introduction: Human papillomavirus (HPV) is one of the most common sexually transmitted infections in sexually active adolescents and young women and has been implicated as a cause of the majority of cases of cervical cancer, which is the second most common cancer in women in Nigeria. HPV is preventable with the use of HPV vaccines. Objectives: The objective of this study was to assess mothers' HPV knowledge and their willingness to vaccinate their adolescent daughters in Lagos, Nigeria.
Background
Human papillomavirus (HPV) is one of the most common sexually transmitted infections in sexually active adolescents and young women, 1,2 although HPV can occur in women of all age groups. 1, 3 Though the incidence of HPV infection is not precisely known, yet it is estimated that globally 75% of individuals (males and females) will experience an HPV infection at least once in their lifetime, with the highest rates of infection occurring in individuals under the age of 25. 4 Over 50% of sexually active women are exposed to at least one HPV type during their lifetime. 2 In a meta-analysis conducted by researchers in Spain, a global HPV prevalence of 11.7% was reported. The HPV prevalence in North America and Europe was estimated at 11.5% and 14.2%, respectively while the prevalence in Africa was estimated at 21.1% with sub-Saharan Africa topping the list at 24%. 3, 5 The high prevalence of HPV in sub-Saharan Africa was attributed to impairment in cellular immunity as a result of chronic cervical inflammation, parasitic infection, micronutrient deficiency, and HIV, which are very prevalent in this region. 6 In Nigeria, HPV prevalence is high across all female ages but it is highest among 15-23 year olds. 7 There are over 100 different viral genotypes of HPV; 8 some affect the genitals, while others affect the oropharynx and skin. Most genital infections are asymptomatic, transient, and resolve spontaneously without any invasive disease. 9 Persistence of infection with HPV high risk types 16 and 18 is responsible for the etiology of cervical cancer in approximately 70% of cases of cervical cancer. 2 Cervical cancer is the second most common cancer in women worldwide and the second most common cancer in women aged 15-44 years in Nigeria. 2, 7, 10 Half a million women develop cervical cancer annually and more than half of these individuals die from the disease. 2 In 2008, more than 270,000 women died of cervical cancer worldwide, nearly 85% of them in developing countries. 7, 10 Each year, 6% of the nine million new cases of all cancers worldwide and 20% to 24% of all cancers in women in Latin America, South-west Asia, and sub-Saharan Africa are attributable to HPV infection. 11 The incidence rate of cervical cancer in Nigeria is 25/100,000 while the reported prevalence rate for HPV in the general population is 26.3%. 7, 10 The incidence of HPV in women with cervical cancer is reported to be 24.8%. 10, 11 Most cases of cancer of the cervix, especially in developing countries, present at advanced stages when curative measures are unlikely to be successful. 10 Fortunately, HPV is preventable with the use of HPV vaccines. HPV vaccines are prepared from empty protein shells called virus-like particles (VLP) produced using recombinant technology 12, 13 and they are designed to be prophylactic (ie, to prevent infection and consequent disease). 14 Early studies with a monovalent vaccine against HPV 16 have shown that VLP vaccines induce a strong immune response in animal models 15, 16 and humoral immunity in humans. 17 Immune responses to HPV infection are typespecific; therefore, vaccine efficacy can be greatly improved by combining VLPs from several types of HPV into one multivalent vaccine. 18 Currently, a bivalent vaccine that protects against two high-risk HPV types, and a quadrivalent vaccine that protects against two high-risk and two low-risk HPV types are available. The two vaccines are: Cervarix ® (bivalent vaccine) produced by GlaxoSmithKline (Brentford, UK) and Gardasil ® (quadrivalent vaccine) produced by Merck and Co, Inc (Whitehouse Station, NJ, USA). 19 Both vaccines protect against HPV Types 16 and 18 while the Gardasil vaccine also protects against Condyloma acuminatae (genital warts) caused by HPV Types 6 and 11. To maximize effectiveness, the vaccine needs to be given to girls before they are sexually active 20 as the vaccines have no protective effect among women who have already been infected with HPV 16 and 18 before vaccination. 21 Knowledge of HPV and awareness of HPV vaccines by the general populace varies. 9, 22, 23 Different regions of the world have reported different awareness levels regarding HPV and its potential to cause cancer in the general public. Studies in the USA documented high levels of awareness to HPV and its vaccine in the general populace. One study documented an awareness level of 71% in Latino women in New Jersey. 24 According to a study in Brazil, 50% of all their study subjects had some knowledge of HPV or cervical cancer. Some authors reported that having had a personal, familiar, or friendly history of previous sexually transmitted infections (STI) or cervical cancer were associated with an increased awareness of HPV and accurate knowledge of the HPVcervical cancer link. 2, 25, 26 In a survey of British women aged 16-97 using an open question to elicit the causes of cervical cancer, only 2.5% mentioned HPV and 7% mentioned an unspecified sexually transmitted virus/infection. 27 In a study in Malaysia, only 26% of the study population had ever heard about HPV or its vaccine and they noted that lack of awareness constituted an important barrier to the use of the vaccine in this country. 28 Reports from various studies in Nigeria have shown that awareness of HPV infection and vaccines and the acceptability of these vaccines among the general public are very low even among health care providers. One study reported poor knowledge of the HPV vaccines among female nurses at Lagos University Teaching Hospital. 9 This study noted that despite this poor knowledge, most of the nurses expressed a strong desire to be vaccinated and their intention to recommend the vaccine for preadolescent girls. The main reason given overall for not recommending the vaccines was lack of information. In another study in Abuja, they found a low level of awareness regarding HPV and cervical cancer among the urban and rural dwellers of Gwagwalada Area Council. 10 Research has shown that knowledge of HPV is directly correlated to vaccine acceptance. 9, 29 Initial studies in the US, UK, and even Nigeria showed that HPV vaccine acceptance among parents was high prior to availability of the vaccine, even though HPV awareness was fairly low. 10, 30 The UK based studies report that people generally know little about HPV, but after the provision of information, most supported the introduction of the vaccine.
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few investigations have addressed the parent's support and willingness for HPV vaccination of school age children in Nigeria. The majority of the research that has been undertaken has been based in Western countries 19, 32 and they report varied parental (especially maternal) and adolescent attitudes towards HPV vaccination. Among parents studied in a Swedish population-based survey, 76% were willing to vaccinate their child if the vaccine is free and 63% were willing to vaccinate even if the vaccine comes with a cost. 3 The relatively small number of Nigerian based studies undertaken to date also tend to report similar findings of low knowledge but high acceptance.
The inclusion of a new vaccine in an immunization program will require consideration of some technical and social factors, such as the disease burden, vaccine efficacy, safety, immunogenicity, cost, and the immunization strategy. Equally important are public knowledge and acceptance of the vaccine. 18 Although, HPV infection is common and its consequences can be severe, information about it among the majority of the population is low or nonexistent. Previous studies have also shown inadequate knowledge about HPV prevention methods among women. This is particularly true among people with lower socioeconomic status. 33 Attitudinal and cultural aspects of HPV infection and cervical cancer can play an important role in infection rates, prevention methods including vaccine uptake, the cost, morbidity, and mortality associated with HPV-related diseases. People's perception of the risk of HPV infection and the benefits of vaccination will lead to greater acceptance of the vaccine policy. 34 The aim of this study is to assess mothers' HPV knowledge and their willingness to vaccinate their adolescent daughters in Lagos, Nigeria. This study is timely as there is a dearth of literature that assessed mothers' views of HPV vaccination in Nigeria. Herein we present findings that would be useful to policy makers and program managers working in the area of immunization and reproductive health.
Methods
This study was a community-based, descriptive crosssectional study carried out in July, 2012 in Shomolu local government area (LGA) of Lagos State, Nigeria. Shomolu is one of 20 LGAs in Lagos State with a population of about 402,673 inhabitants of which 195,024 are females. 35 A sample size of 290 was calculated using the formula for descriptive studies:
Where n = sample size. Z = z statistics at a specific confidence level (eg, 95%). P = prevalence or proportion of an attribute that is present in the population. q = I-P; d = desired level of precision (0.05), P = 23.3% (proportion of people who have heard of HPV vaccine). 9 Multistage sampling method was employed to select mothers of female adolescents (aged 10-19 years) who reside in Shomolu and were recruited. The selection of Shomolu LGA (including the streets and houses where the study was conducted) and the participants that were recruited, were all done by balloting.
Approval for this research was obtained from the Research and Ethics Committee of Lagos University Teaching Hospital. Permission for the research was also obtained from the Medical Officer of Health (MOH) of Shomolu LGA. Informed consent was obtained from the women prior to the administration of questionnaire.
A structured, pretested, interviewer-administered questionnaire was used for data collection. The questionnaire had four sections: socio-demography; knowledge/ awareness of HPV and HPV vaccines; acceptance/practice of immunizations and HPV vaccinations; and barriers to HPV immunizations.
Data collected were entered into and analyzed using Epi Info™ version 7 statistical package (designed by Centers for Disease Control and Preventation [CDC] ). Comparison of categorical responses was evaluated using chi-square test or Fisher's exact test. Statistical significance was set at 0.05.
Results
The ages of the respondents ranged from 24-62 years with a mean age of 40.1 ± 6.9 years. All respondents had between 1 and 6 adolescent daughters with a mean of 2.0 ± 1.0 adolescent daughters. Table 1 shows the socio-demographic characteristics of the study participants.
The awareness and knowledge of HPV among the participants were low. The distribution of respondents who answered correctly to each of the different questions on the knowledge about HPV and cervical cancer showed that less than one-third (27.9%) of the respondents had ever heard of HPV while only 19.7% had heard of HPV vaccines.
In contrast, the majority of respondents had heard of cervical cancer though only 34.5% knew that HPV is a risk factor for cervical cancer. Among those who had heard of HPV, 74% knew the route of transmission for HPV and the main aim of HPV vaccination while 39 (48.1%) knew the recommended age for HPV vaccination in Nigeria (Table 2) .
Among the 81 participants who had heard of HPV, 26 (32%) reported the media as the source of their knowledge submit your manuscript | www.dovepress.com Dovepress Dovepress while 24 (29%) reported health workers as their source of knowledge. Only 2 (2.5%) participants mentioned school or other formal settings as their source of information on HPV.
Routine immunization coverage was generally high among the participants. Most of the respondents accept and offer routine immunization to their children (98.3%), mainly because it was compulsory (97.6%). Only 20 (6.9%) of the respondents had immunized their daughters against HPV. Two hundred and forty eight (88.9%) stated that they would want their daughters to be vaccinated. Nearly all the respondents (91%) would recommend the vaccines to friends or relatives. Most of the participants (96.5%) indicated that they want more information on HPV and HPV vaccines. Ninety five percent of them also want their daughters to learn more about HPV and its prevention. For the few who would not want their daughters' vaccinated, inadequate information about HPV vaccines was the main reason for not being willing to vaccinate them. HPV awareness increased with increasing level of education. All respondents with primary or no formal education had no knowledge of the vaccines whereas nearly half of those with tertiary education (44.1%) had heard of the HPV vaccines; this was statistically significant, (P , 0.001; Table 3 ). Religion had no statistically significant influence on the awareness of HPV. Of the 81 respondents who were aware of HPV, 16 were Muslims. Of these 16 Muslims, four had vaccinated their daughters with HPV vaccines. Ethnicity also showed no statistically significant influence on HPV awareness.
Of the 290 respondents, 88 (30.3%) had no worry or concerns regarding vaccinating their daughters against HPV. However, the remaining 202 participants had at least one concern that may prevent them vaccinating their daughters with HPV vaccines (Table 4 ). The majority of the mothers (51.5%) who showed concern did not know where to access the vaccines while 46 (22.8%) of the mothers were worried about the vaccine cost. Only 6.4% of the mothers were concerned that the vaccines may expose the girls to risky sexual behaviors.
Discussion
The majority of the respondents had no awareness of HPV or HPV vaccines; only 81 (27.9%) had heard of HPV. This finding is in accordance with previous studies round the globe (Nigeria inclusive) which have demonstrated that people generally know little regarding HPV. 
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Despite the low awareness of HPV in the present study, most of the participants were willing and supportive of HPV vaccination of adolescent girls. This agrees with similar findings in Honduras in which few mothers were aware of HPV or HPV vaccination (13%), but their acceptance of HPV vaccination for their daughters was very high. 22 Although the awareness of HPV and its vaccine was very low, the majority of the respondents (79.6%) were aware of cervical cancer. Most of those aware of cervical cancer were, however, not aware of the relationship between HPV and cervical cancer and only a few (21%) knew that HPV is transmitted sexually. The relatively high knowledge of cervical cancer is consistent with similar findings by another author in Nigeria that reported high awareness of cervical cancer (close to 99%) in their study. 9 These findings suggest that awareness creation concerning cervical cancer is effective. However, because the HPV vaccine is a relatively new development, the majority of the populace have yet to learn about it. In Nigeria, the HPV vaccine was just launched and inaugurated by the federal government in 2011 and only six pilot centers were currently commissioned to give HPV vaccines, apart from those offered by private facilities. The low awareness for HPV vaccine in this study shows that much work is needed to create awareness for HPV vaccines in Nigeria. This can be achieved with the development of health promotion and educational strategies for the public. Considering the high burden of cervical cancer in Nigeria, creation of HPV awareness and promotion of HPV vaccination will be a step in the right direction.
The high level of willingness to give HPV vaccinations shown by the respondents is consistent with what has been reported in other recent studies in Italy and Honduras 2, 4, 9, 22 which reported the willingness of the majority (.70%) of respondents to recommend the vaccine to others or to accept it for themselves. As nearly all participants offer routine immunization to their children, immunization clinics can be a very good avenue to inform mothers of HPV vaccines and schedule their daughters for the vaccination.
Exploration of the factors influencing awareness and attitudes toward HPV in the present study indicates that women with higher educational qualifications had a higher awareness of HPV vaccines than those who were less educated. This finding may stem from the fact that the educated mothers were more exposed to information on HPV, such as from the media, internet, books, journals, seminars, etc, unlike uneducated women whose sole source of information on health matters may be relatives and occasionally health workers. A study performed in Israel has shown that the more aware an individual is about the dangers inherent in contracting HPV, the higher the interest shown in preventive methods. 23 Our study showed that majority of our respondents obtained their knowledge of HPV from the media. A similar study in Abuja reported health officials as the major source of information on HPV. 10 Their study, however, did not document the media as a source of information on HPV. Another study in Owerri reported the media, specifically the internet, as a prominent source of reproductive health information in adolescent girls. 36 The use of the media as an avenue for quality health promotion on HPV vaccines will greatly increase the probability of creating optimal awareness of the vaccines in the population within a shorter time, thereby increasing its uptake. This will also reduce the burden on the limited health workers available.
Apart from education, other socio-demographic variables (ethnicity and religion) did not seem to exert much influence on awareness or knowledge of the practice of HPV vaccination. This is in contrast to the findings from a study conducted in Israel in which religion and religiosity exerted the greatest influence on the mothers' intention to vaccinate their daughters, with religious Muslim women having the lowest intention to vaccinate their daughters against HPV. 23 The explanation for religion not having much effect in the present study may be because the study population was majority Christians (78.6%) and the study was performed in the Southern part of Nigeria. Christians in Nigeria and the South have not shown any known negative attitude towards any of the vaccines offered in Nigeria. 34 The present study highlighted some concerns shown by the study participants, which, if not well managed and dealt with, may constitute barriers to successful HPV vaccination in Nigeria. Majority of the participants (51.5%) highlighted lack of knowledge and access to the HPV vaccines as a major obstacle to HPV immunization. It has been documented in a study in Malaysia that lack of awareness constituted an important barrier to the uptake of the vaccine in that country. 28 If an individual is not aware that a vaccine can prevent a certain disease, the likelihood of immunizing against that disease is low.
The HPV vaccine is advocated for adolescents and young adults; however, the immunization schedule in Nigeria has not made provisions for routine immunization of adolescents against any disease (except the tetanus vaccine for child bearing women 15 years and older) unlike in Western countries where adolescents routinely receive certain immunizations. 37 It is possible to incorporate HPV vaccination of adolescents into the routine immunization schedule in use in Nigeria. For example, in the USA, Tdap, sometimes known as dTap, (an acronym for the collective vaccines preventing tetanus, diphtheria, and pertussis) is a recommended vaccine for adolescents and forms part of their immunization schedule. 37 During this visit, HPV vaccines may also be given to these adolescents. This policy can be emulated in Nigeria. Government and stakeholders, especially those in primary care, should use every means and opportunity to deliver this very important vaccine to the at risk population and consistently rectify any misconceptions and confusions about HPV vaccines in order that Nigerians may benefit maximally from the HPV vaccine, thereby reducing the incidence of cervical cancer in Nigeria.
Conclusion
This research showed that the knowledge of HPV and HPV vaccines in Nigeria is low. Less than one-third (27.93%) of respondents have ever heard of HPV while only 19.7% have heard of HPV vaccines. Despite low knowledge of HPV and HPV vaccines, mothers were willing to vaccinate their daughters. They were also willing to recommend the vaccines to others (91.0%). We recommend improving mothers' knowledge through education and the possible inclusion of the vaccine in our national immunization schedule to eliminate the financial barrier.
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